A previous paper on developing a national capability for the manufacture of activated carbon from agricultural waste by the same authors was considered. In the said paper, the process flow diagram for the manufacture of Granular Activated Carbon from three agricultural wastes namely coconut shell, oil-palm shells and sugarcane bagasse was provided and the plant's economic analysis done. The objectives of this study were to investigate selling price reducing options and profitability of the investment discussed. In the study, the profitability indexes for the overall plant projects for the three plants were found. The effect of equipment cost reduction on the total productive cost was also examined. For the steam activation of coconut shell, successive reduction by 10% in the overall equipment cost was found reduce the corresponding Product cost geometrically by values ranging from 2.44-1.22% for ten successive reductions. The profitability index was between 0.057 and 4.07% respectively for the 1 st to the 11 th year. The steam activation of sugarcane bagasse was different, successive reduction by 10% in the overall equipment cost reduce the corresponding Product cost also geometrically by values ranging from 2.85-3.69% (increasing with each reduction) also for 10 successive reductions. The profitability index was between 0.09 and 3.7% respectively for the 1 st to the 11 th year. And for the phosphoric activation of oil-palm shell, successive reduction by 10% in the overall equipment cost was found reduce the corresponding Product cost geometrically by values ranging from 4.58-2.88% (decreasing with each reduction as in steam activation of coconut shells). The profitability index was between -1.08 and 2.12% respectively for the 1 st to the 11 th year. In addition, an excel software to simulate the economic analysis previously done and output the key costs after the simulation.
INTRODUCTION
Profitability is simply the measure of the amount of profit that can be obtained form a given situation (Holland et al, 1973) . The profit goal of a company is to maximise income above the cost of the capital which must be invested to generate the income (Baasel, 1976) . if the goal were to maximize profit, then any investment would be accepted which would give profit no matter how low the return or how great the cost. (Peters et al, 1958) .
For a plant like the activated plant developed before, it is necessary to know how much profit can be obtained versus the cost involved. This will help investors in making decision as to where and how best to invest. In a plant like the activated carbon plant where the cost are relatively high, the rate of return, rather than the total amount of profit is a more important profitability factor in determining its suitability for investment.
Four methods are generally acceptable for profitability evaluation namely:
1. Rate of return on investment 2. Discounted cash flow based on full-life performance 3. Net present worth 4. Capitalised costs 5. Payout period.
The method used for his study is the rate of return on investment based on discounted cash flow but with the use of continuous interest compounding. The choice of this method is based on its taking into account the time value of money and is based on the amount on investment that in unreturned at the end of each year during the estimated life of the project (Park, et al, 1973) . The rate of return by this method is equivalent to the maximum interest rate at which money can be borrowed to finance the project under condition where the net cash flow to the project over its useful life would be sufficient to pay all principal and interest accumulated on the outstanding principal. (Peters et al, 1958) . This maximum interest rate is known as the discounted cash flow rate of return or profitability index. Chilton Ng, Wayne Marshall, Ramu M. Rao, Rishipal R. Bansode, Jack N. Losso and Ralph J. Portier's "Granular Activated Carbons from Agricultural Byproducts: Process Description and Estimated Cost of Production" described a process for producing activated carbon from three agricultural process namely; steam activation of sugarcane bagasse, steam activation of pecan shells and phosphoric acid activation of pecan shells. Odesola I.F and Daramola O.N developed a national capability for the manufacture of activation carbon from three agricultural wastes namely, coconut shells, oil-palm shells and sugarcane bagasse. They described the steam activation of coconut shell, steam activation of sugarcane of sugarcane bagasse, and phosphoric activation of oil-palm shells in which they also did the economic analysis of the process.
METHODS

Assumptions:
The assumptions made for the analysis are as follows:
I. The project life is taken as the equipment life and is 11 years as given by Peter and Timmerrhaus in their book, Plant Design and Economics for Chemical Engineers for chemical processing equipment. II.
The annual depreciation used is the one evaluated in the considered project. III.
The salvage value of the combined plant equipment is taken as the 10% of the purchased equipment cost delivered.
a. Profitability Index
Peter and Timmerrhaus in their book used the rate of return on investment based on discounted cash flow with the use of continuous interest compounding method to compute the profitability index of a project ( The profitability index is the r (nominal continuous interest rate) at which the right-hand-side of equation 1 is zero. To determine this value of r at the end of each year, Microsoft Office Excel 2007 Goal Seek function was used. These values are given in table 2,  table 4 and table 6 of appendix 1, 2 and 3 respectively. Graphs of cash position Vs time in years, and that of the profitability index Vs time in years for the three processes are given in figure 1 and 2, 3 and 4, and 5 and 6 of appendix 1, 2 and 3 respectively.
Simulation for the cost analysis of the activation of each of the materials: The prices of equipments used in the project are based on information from fabricators previous works. The fact that prospective investors could explore less expensive equipments of similar quality is not overlooked. For example some fabricators in Nigeria have proven their excellence in the fabrication of some of this equipment. Raw materials could also be sourced at a cheaper rate based on some factors that affects their prices. As a result of this, a simulation of the cost is provided (Excel file simulation.xlsm). The simulation was written with excel VBA and just prompt a user for prices of the variables used in the economic analysis calculation. When prices are entered and the simulate button in the form that appears is clicked, excel does the calculation and when the escape button is clicked excel provides for the user in a message box the total capital investment, the manufacturing cost, the total product cost and the selling price/Kg. Appendix i-H Equipment cost variation with total productive cost: The total equipment cost delivered was varied with the total productive cost to investigate the effect of the former on the latter. This was carried out by reducing the total equipment cost delivered by 10% successively and simulating to calculate the total product cost. (table 7, 8 and 9 , appendix 4-6). The resulting product costs were plotted versus the equipment costs(figure 7, 9 and 11, appendix 4-6). A bar chart of the percentage reduction in the total product costs with each 10% percent reduction in equipment costs were also plotted. Shown in figure 8 , 10, and 12 of Appendix 4-6.
CONCLUSION:
In this work, the profitability index of the proposed three projects was found. The rate of return by this method is equivalent to the maximum interest rate at which money can be borrowed to finance the project under condition where the net cash flow to the project over its useful life would be sufficient to pay all principal and interest accumulated on the outstanding principal. And so the result of the study shows that the maximum interest rate at which the money can be borrowed to finance the project for profitability for the steam activation of coconut shell is 4.7% to be paid at the 11 th year, 3.7% for the steam activation of sugarcane bagasse and 2.12% for the phosphoric acid activation of oil-palm shells all to be paid at the end of the useful life of the equipments. 11 th year as given by Peters, M., and Timmerhaus, K. For the equipment for chemical and allied processes.
For the three processes, reduction in the equipment costs reduces the total product cost with the percentage reduction increasing reducing at successive reductions for the steam activation of coconut shells and the phosphoric activation of oilpalm shell but reducing with increasing reductions for the steam activation of sugarcane bagasse.
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APPENDIX 1: STEAM ACTIVATION OF COCONUT SHELL
